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CLIVAR is a component of the World Climate Research Programme (WCRP), which was
established by WMO and ICSU, and is carried out in association with IOC and SCOR. The
scientific planning and development of CLIVAR is under the guidance of the JSC Scientific
Steering Group for CLIVAR assisted by the CLIVAR International Project Office.  The Joint
Scientific Committee (JSC) is the main body of WMO-ICSU-IOC formulating overall WCRP
scientific concepts.
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to which the space and time variations in the surface climate of the TA are captured in the
observations and analysis. Ilana Wainer gave a presentation on this assignment with contributions
from Y. Kushnir and J. Hurrell.
The major source of historical surface marine winds data is NOAA Comprehensive Ocean
Atmosphere Data Set (COADS,      www.cdc.noaa.gov/coads/)     . The COADS includes all in situ
observations from ships of opportunity and surface buoys. In recent years other marine wind
products became available, which are derived from satellite remote sensing instruments
(    http://manati.wwb.noaa.gov/doc/oceanwinds1.html     ;     http://winds.jpl.nasa.gov/)     . Global remote-sensed
wind speed data are derived from the passive microwave radiometer sensors. Several efforts are
underway to prepare ocean surface turbulent flux data sets from satellites (HOAPS: Hamburg
Ocean Atmosphere Parameters from Satellite Data; GSSTF-1: Goddard Satellite-Based Surface
Turbulent Fluxes; J-OFURO: Japanese Ocean Flux Data Sets with Use of Remote Sensing
Observations). However the scatterometer sensors which measure backscatter from the sea surface
provide most promising data stream for vector winds
(http://www.coaps.fsu.edu/scatterometry/Nscat/gridded.shtml). All these data need to be analysed in
order to produce regularly gridded fields, appropriate diagnostic studies, ocean model forcing
fields and atmospheric model evaluations. A list of global data products available can be found at
IRI/LDEO Climate Data Library web page (http://ingrid.ldeo.columbia.edu/SOURCES) and other
relevant data sets are listed at the WOCE SAC (www.coaps.fsu.edu/WOCE/SAC).
As far as the TA is concerned, there are 5 major sources of analysed surface marine data products,
including winds:
·  NCEP/NCAR Reanalysis Project (    http://wesley.wwb.noaa.gov/reanalysis.html)     . Data available from
1949 to present
·  ECMWF Reanalysis Project (     www.ecmwf.int/research/era/)     . Data available for the period 1
st Jan
1979 to 28
th Feb 1994.
·  Navy Operational Global Atmospheric Prediction System (NOGAPS) surface wind stress
analysis (     www.coaps.fsu.edu/woce/html/models/fnoc.htm)     . Data available from 1982 to 2001.
·  Atlas of Surface Marine Data (SMD94) developed by A. da Silva and collaborators based on
COADS data (www.nodc.noaa.gov/OC5/asmdesm.html). Data available from 1945 to 1993.
·  Tropical Atlantic Pseudostress and SST Analyses produced by J. Servain and collaborators at
centre ORSTROM, France (     www.coaps.fsu.edu/woce/html/servain.htm)     . Data available from 1964
to 2001.
Among these data sets the first four are global in area and the last is regional. The first three are
assimilation products based on numerical weather prediction models with input data that vary in
type, coverage and quality. The last two data sets are based on in-situ marine data (COADS)
analysed in a statistical procedures. A notable difference between numerical assimilation products
and the statistical analysis of in situ data is in the temporal resolution of the procedures. In the
numerical products the time step is consistent with the observational interval, which is 6 hr. The
statistical analyses use a time step of one month.
A global surface wind comparison performed by McDermott et al. (NOAA TM PMEL-110, 1997)
on three data sets: US Navy data, ECMWF analysis and NCEP/NCAR Reanalysis, reports that the
analysis quality is lower in all areas where data availability is low. That includes the TA region that
displays a low signal-to-noise ratio compared even to the data sparse regions of the Southern
Hemisphere (SH). The comparison between the Servain data set and the operational product of
ECMWF in the TA region points at some noticeable differences between the two data sets. While
the climatologies are qualitatively similar the ECMWF trade winds were found stronger than the
Servain ones but displayed a less well-defined ITCZ than the latter. Subtle differences were also
found in the leading patterns of windstress variability and their temporal evolution, particularly in
the case of the zonal component where the statistical analysis fields are less energetic and to some
extent more localized in areas where data are available. These differences are magnified in the
ocean model simulations particularly in the SH domain where the numerical analysis produced an
overall better agreement with observables than the statistical analysis product.
In situ marine meteorological data sets based on ship and buoy observations suffer from
space/time sampling problems. Data are denser in the Northern Hemisphere than in the Southern
Hemisphere as can be clearly seen in the map of the VOS surface marine network in the Atlantic
ocean (http://www.clivar.org/organization/atlantic/IMPL/data.htm#ocean10). The middle of the Atlantic
basin, particularly in the Southern Hemisphere, is poorly sampled and in the tropical Atlantic the
data sampling is highly uneven. The COADS coverage in the TA region is characterised by the11
concentration of data along two major ship lanes stretching from West Africa towards South
America and towards South Africa. A secondary lane runs along the north-eastern coast of South
America from the Caribbean to Northeast Brazil. Most of the TA is inadequately sampled by ship
of opportunity data. Temporal changes in the number of observations per month along the ship
tracks are also very large. The uneven temporal coverage, even over the relatively frequently
visited ship tracks is a cause for concern regarding temporal variations in the quality of any
historical analysis of the region’s climate variables.
Comparison and evaluation of two analyses, namely NCEP-NCAR Reanalysis surface wind field
(hereafter CDAS-1) and the da Silva et al. product (SMD94) was performed by Y. Kushnir and
co-workers for this report. The differences between the two analyses are quite small over much of
the basin. This is encouraging and should provide some confidence for users of the data. The
evaluation of the data quality was based on the correlation between two rainfall indices for
Northeast Brazil (    http://tao.atmos.washington.edu/data_sets/brazil/)      and the Gulf of Guinea
(    http://tao.atmos.washington.edu/data_sets/guinea/)      and SST and surface winds, by season. Figure 1
shows the timeseries of rainfall anomalies together with the boreal spring meridional wind
anomalies averaged in the box 25-40°W and 5°S-10°N as calculated from the three different data
sources: CDAS-1, SMD94 and COADS monthly summaries.
The overall agreement between the different time series of meridional wind is very good. The
agreement is better during the more recent half of the data series and between the SST gradient
and the wind. A similar comparison was applied to verify the quality of the zonal wind component
in the centre of the basin using the connection between rainfall on the northern coast of the Gulf
of Guinea and winds and SST in the eastern equatorial region (not shown). It was found that the
agreement among the three data sets is not so good as in the NE Brazil rainfall example.
Apparently the dynamical model assimilation creates a superior representation of the rainfall-SST-
wind relationship in the data sparse region of the middle of the basin. Comparison of wind
components derived from the Community Climate System Model (CCSM), NWP analyses and
COADS (Comprehensive Ocean-Atmosphere Data Set) with in situ data of weather stations in the
SH shows visible discrepancies in spatial resolution and in the amplitude of the variability. The
highly uneven and poor data sampling in TA and SH respectively leads to visible differences
between analyses in spatial resolution and in the amplitude of the variability. Overall the quality of
Figure 1.
Top: time series of NE Brazil
rainfall anomalies plotted with
the boreal spring meridional
wind anomalies of CDAS-1,
SMD94 and COADS data sets
averaged in the box 25-40°W and
5°S-10°N.
Bottom: same wind time series
plotted with the anomalies of SST
difference north and south of the
equator(SSTA averaged in a box
5-20°N/25-55°W minus SSTA
averaged in the box 0-15°S/0-
30°W)34
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